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DETAILED ACTION 
Status of Claims 

1 . As of the amendment filed 2/1 1/09, no claims have been added, canceled, or 
amended. Therefore, claims 1, 2, and 5-21 remain pending, with claims 1,10 and 17 
being independent. 

Response to Arguments 

2. Applicant's arguments, see amendment filed 2/1 1/09, with respect to claims 1 , 2, 
and 5-21 have been fully considered and are persuasive. The previous rejection has 
been withdrawn. 

Claim Objections 

3. Claim 1 is objected to because of the following informalities: "base" on line 12 
should read -face-. Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 

forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1, 8, 10, 15, 16, 17 and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lee (US 2005/0040508) in view of Go et al. (US 2005/0012195). 
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As to claims 1.10 and 17 . Lee teaches a ball grid array package 
comprising: a base IC structure (package 320b, Fig. 4), the base IC structure 
comprising: a base substrate (substrate 302 located on package 320b, packages 
320b and 320a are almost identical and share the same numerals although not 
shown in the figures, Fig. 4) having a first base substrate face (top side of 
substrate 302 on package 320b that touches the chip 301 on package 320b, Fig. 
4), a second base substrate face opposite to said first base substrate face 
(bottom side of substrate 302 on package 320b that touches external connection 
terminals 301 , Fig. 4), a base substrate opening (opening 322 on package 320b, 
Fig. 4) extending between said first base substrate face and said second base 
substrate face, and a base conductor (wiring pattern 303 on package 320b, Fig. 
4); a first semiconductor chip (Chip 301 on package 320b, Fig. 4), comprising a 
first chip face (top side of chip 301 on package 320b, Fig. 4), a second chip face 
opposite to said first chip face (bottom side of chip 301 on package 320b on 
which the bond pad is located. Fig. 4), and first bond pads disposed over said 
base substrate opening (located on bottom side of the chip in package 320b, Fig. 
4); and a first plurality of wires (wires 304 of package 320b, Fig. 4) disposed to 
pass through said base substrate opening and electrically connecting said first 
bond pads to said base conductor (Fig. 4); and a secondary IC structure 
(package 320a, Fig. 4), comprising: a second substrate (substrate 302 on 
package 320a, Fig. 4) having a first secondary substrate face (top side of 
substrate 302 touching the chip 301 located on package 320a, Fig. 4), a second 
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secondary substrate face opposite to said first secondary substrate face (bottom 
side of substrate 302 touching the wiring pattern 303 located on package 320a, 
Fig. 4), a secondary opening (opening 322 in package 320a, Fig. 4) extending 
between said first secondary substrate face and said second secondary 
substrate face (p. 2, [0033], Fig. 4), and a secondary conductor (wiring pattern 
303 located on package 320a, Fig. 4); a second semiconductor chip (chip 301 on 
package 320a, Fig. 4), comprising a first secondary chip face (top side of chip 
301 located on package 320a, Fig. 4), and a second bond pad disposed over 
said secondary opening (located on bottom side of the chip in package 320a, Fig. 
4); and a second plurality of wires (wires 304 located on package 320a, Fig. 4) 
electrically connecting said second bond pads to said secondary conductor 
through said secondary opening (p. 2, [0033], Fig. 4); and a third plurality of wires 
(flex cable with conductive patterns 306, Fig. 4) connecting said secondary IC 
structure to said base IC structure (p. 2, [0033], Fig. 4); wherein said secondary 
IC structure is mounted on said base IC structure (Fig. 4). 

Lee is silent on a first encapsulant filling said secondary opening around 
said second plurality of wires and covering said second secondary substrate 
face. However, Go does teach a first encapsulant (protective member 140, p. 3, 
[0043], Fig. 12) filling said secondary opening around said second plurality of 
wires and covering said second secondary substrate face (protective member 
140 at least partially covers the second substrate face, as shown in Fig. 12. In 



Application/Control Number: 10/552,046 Page 5 

Art Unit: 2829 

the alternative, photo solder resist 116 combined with protective member 140 
could be considered the encapsulant, which does completely cover both). 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to encapsulate the wires and the substrate face 
so as to protect the wires and the interconnections of the pacl<age. 

As to claim 8 . Lee in view of Go further teaches at least one additional of 
said secondary IC structure mounted over said first secondary chip face (Lee, 
Fig. 7, third package from the bottom); and respective wires (Lee, flexible cable 
with conductive patterns 306, Fig. 7) connecting a conductive portion of said at 
least one additional secondary IC structure to said base IC structure (Lee, p. 3, 
[0035]). 

As to claim 15 . Lee in view of Go further teaches attaching solder balls 
(Lee, external connection terminals 307, Fig. 4) to the base IC structure (Fig. 4). 

As to claim 16 . Lee in view of Go further teaches singulation of the entire 
BGA structure (Lee, [0016], Lee refers to the structure as a single stack of 
packages, therefore it must have been singulated). 

As to claim 21 . Lee in view of Go further teaches the first IC chip and the 
second IC chip are substantially the same size (Lee, Fig. 4). 

6. Claims 5-7, 11, 13-14 and 18-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lee (US 2005/0040508) in view of Go ef a/. (US 2005/0012195) as 
applied to claims 1,10 and 1 7, and in further view of Huang ef a/. (US 2002/0046854). 
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As to claims 5-7. 13-14 and 18-20 . Lee in view of Go teach all the 
limitations of claims 1,10, and 17 but is silent on a molding compound 
encapsulating at least portions of said base IC structure and said secondary IC 
structure, wherein said molding compound encapsulates said third plurality of 
wires and said first secondary chip face is free of said molding compound. 

However, Huang does teach encapsulating chips, including the wirings 
and the substrate (Fig. 1). Encapsulating a chip and its wirings in order to protect 
it is well known in the art and applying it to a plurality of stacked chips would not 
be a product of innovation but an art recognized solution for a common problem 
(i.e. protecting the chips). 

Huang also teaches leaving a chip face free from the molding 
compound/encapsulant (p. 3, [0046], Fig. 8). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
leave a chip face free from the molding compound/encapsulant so as to allow 
heat to be released from the chip (Huang, p. 3, [0046]). 

As to claim 1 1 . Lee in view of Go and Huang further teaches first 
encapsulating said first secondary IC structure (Lee, encapsulant 305, Fig. 4). 
Lee in view of Go is silent on subsequently encapsulating said base IC structure 
and said first secondary IC structure, together with said first and second plurality 
of wires. However, Huang does teach encapsulating chips, including the wirings 
and the substrate (Fig. 1). Encapsulating a chip and its wirings in order to protect 
it is well known in the art and applying it to a plurality of stacked chips would not 



Application/Control Number: 10/552,046 Page 7 

Art Unit: 2829 

be a product of innovation but an art recognized solution for a common problem 
(i.e. protecting the chips). 

7. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lee (US 
2005/0040508) in view of Go ef a/. (US 2005/0012195) as applied to claim 1 , and in 
further view of Karnezos ef a/. (US 2004/0119152). 

As to claim 9 . Lee in view of Go teach all the limitations of claim 1 but is 
silent on the package comprising a thermal dissipation element disposed over 
said first secondary chip face. However, Karnezos does teach a pacl<age 
comprising a thermal dissipation element (heat sink 530, Fig. 5D) disposed over 
a secondary chip face (die 514, Fig. 5D). Therefore, it would have been obvious 
to one of ordinary skill in the art at the time the invention was made to add a 
thermal dissipation element to the package taught by Lee in view of Go so as to 
keep the chip from overheating. 



Allowable Subject Matter 

8. Claims 2 and 12 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. The prior art taken either singularly or in 
combination fails to anticipate or fairly suggest the limitations of the claims listed above 
in such a manner that a rejection under 35 U.S.C. 102 or 103 would be proper. 
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The prior art fails to teach a combination of all of the features in claim 2. In 
particular, the prior art fails to teach the base substrate further comprises a plurality of 
vias extending between said first base substrate face and said second base substrate 
face; said base conductor extends through said vias; and said base substrate further 
comprises a layer of solder mask disposed on portions of said first and second chip 
faces. 

The prior art fails to teach a combination of all of the features in claim 12. In 
particular, the prior art fails to teach a third substrate and a third semiconductor chip 
mounted on said secondary substrate in a die-down configuration encapsulating said 
second secondary IC structure, such that encapsulant forms a substantially planar 
surface on the underside of said secondary IC structure; mounting the substantially 
planar surface of said encapsulant to said first secondary IC structure; electrically 
connecting a conductive portion of said second secondary 10 structure to a conductive 
portion of at least one of said base IC structure and said first secondary IC structure; 
and connecting the second secondary IC structure to at least one of the base IC 
structure and the first secondary IC structure using a plurality of wires. 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Bai (US 2004/0061243) teaches a BGA package with wiring 
through a substrate aperture. 
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1 0. Any response to this Office Action should be faxed to (571 ) 273-8300 or mailed 
to: 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Hand-Delivered responses should be brought to: 

Customer Service Window 

Randolph Building 

401 Dulany Street 

Alexandria, VA 22313 
Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KAREN M. KUSUMAKAR whose telephone number is 
(571 ) 270-3520. The examiner can normally be reached on Mon - Thurs 7:30a - 5:00p 
EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ha Nguyen can be reached on 571-272-1678. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/K. M. K./ 

Examiner, Art Unit 2829 
2/20/2009 

/Ha T. Nguyen/ 

Supervisory Patent Examiner, Art Unit 2829 



